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OBJECTIVE: We aimed to examine maternal postpartum complications of twin deliveries according to mode of 
delivery and investigate the associated risk factors. 

METHODS: This was a retrospective cohort review of twin pregnancies with delivery after 26 weeks at a tertiary 
teaching hospital (1993-2008). The rates of maternal postpartum complications were compared among vaginal, 
elective cesarean and emergency cesarean deliveries. Significant predictors of complications were investigated 
with stepwise regression analysis and relative risks were calculated. 

RESULTS: A total of 90 complications were observed in 56/817 (6.9%) deliveries: 7/131 (5.3%) vaginal, 10/251 
(4.0%) elective cesarean and 39/435 (9.0%) emergency cesarean deliveries. Significant predictors included high- 
risk pregnancy, gestational age at birth and delivery mode. The occurrence of complications was significantly 
increased in emergency compared to elective cesarean deliveries (RR = 2.34). 

CONCLUSIONS: Maternal postpartum complications in twin pregnancies are higher in emergency compared to 
elective cesarean deliveries and are also related to preexisting complications and earlier gestational age at 
delivery. 
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■ INTRODUCTION 

Twin pregnancy is associated with an increased incidence 
of complications (1). A recent secondary analysis of the 
WHO Global Survey dataset from low- and middle-income 
countries showed that the odds of adverse maternal 
outcomes (death, need for blood transfusion, intensive care 
unit admission and hysterectomy) are significantly 
increased in twin compared to singleton deliveries (2). 

In recent decades, an increase in the incidence of cesarean 
deliveries has been observed worldwide, for both singleton 
and twin pregnancies (3-5). In singleton deliveries, planned 
cesarean section is associated with a significant increase in 
maternal postpartum morbidity compared to planned 
vaginal birth (6). Furthermore, both morbidity and mortality 
are even greater when cesarean sections are performed 
under emergency conditions (7). 
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Nevertheless, the impact of delivery mode on both 
maternal and neonatal outcome remains a debatable issue 
in twin pregnancies (8). Only a few underpowered studies 
have examined maternal complications and predictive 
factors according to delivery mode in twin pregnancies 
(9-11). 

To contribute to this body of knowledge, we have 
reviewed our data on maternal postpartum complications 
in twin pregnancies according to delivery mode at a tertiary 
teaching hospital over a period of fifteen years. 

■ MATERIALS AND METHODS 

This was a retrospective (1993-2008) cohort review of twin 
pregnancies according to delivery mode (vaginal (VD), 
elective cesarean (ELC), and emergency cesarean (EMC)) 
conducted at Hospital das Clmicas, Sao Paulo University 
Medical School, Brazil. 

At our institution, the indications for cesarean delivery in 
twin pregnancies include first twin non-vertex, 2 nd twin 
with an estimated weight that is 500 g greater than that of 
the presenting twin, both fetuses estimated to weigh 
<1500 g, a history of previous cesarean delivery and 
monoamniotic twins, in addition to the usual obstetric 
indications for singleton pregnancies. For the remaining 
cases, deliveries were managed according to the judgement 
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of the staff on duty. Cesarean deliveries are usually 
performed under spinal anesthesia, with Pfannenstiel and 
low transverse uterine incisions. Intravenous cefazolin (2 g) 
is administered after cord clamping in cesarean deliveries 
but not in vaginal deliveries. Dilute oxytocin infusion 
(10 IU) is administered routinely regardless of delivery 
type. All deliveries are performed by residents under direct 
senior staff supervision and clinical data are prospectively 
entered into a computer database in addition to being 
recorded on paper hospital records. 

The labor ward registry books were manually searched by 
the principal investigator (SLS) and a computer database 
search was performed by another investigator (AWL) to 
identify all twin deliveries that occurred during the study 
period. Both lists were cross-checked to ensure accurate case 
identification. Pregnancies with a gestational age >26 weeks 
and both fetuses alive at admission to the labor ward were 
included. Cases with incomplete outcome information, 
missing hospital notes, combined deliveries (first twin 
delivered vaginally and second twin by cesarean) and 
conjoined twins were excluded. 

The following maternal demographic and clinical data were 
retrieved from both the computer database and the hospital 
notes: maternal age, ethnicity, parity, previous obstetric 
history, chorionicity, preexisting medical conditions, addi- 
tional complications during pregnancy, gestational age, mode 
of delivery, maternal postpartum complications and length of 
hospital stay. Pregnancies were classified as high-risk accord- 
ing to the presence of preexisting medical conditions or 
pregnancy complications including severe preeclampsia, pla- 
centa previa, placental abruption, chorioamnionitis and sepsis. 

Emergency cesarean was defined as a cesarean performed 
during labor or one of the following situations: premature 
rupture of membranes, fetal distress, placenta previa with 
bleeding, umbilical cord prolapse, placental abruption, 
severe preeclampsia, maternal sepsis, or surgery under 
general anesthesia. 

The primary outcome was considered to be the occur- 
rence of at least one of the following maternal complica- 
tions: excessive bleeding with a need for blood transfusion, 
uterine inversion, non-elective hysterectomy, endometritis, 
episiotomy breakdown, surgical wound infection requiring 
intravenous antibiotics, other maternal infection (e.g., 
pneumonia), Clostridium difficile-associated diarrhea, sub- 
aponeurotic or intraabdominal hematoma requiring surgical 
drainage, abscess, third or fourth degree perineal lacera- 
tions, surgical damage to secondary urinary or gastrointest- 
inal structures and other clinical complications including 
pulmonary edema, cardiorespiratory insufficiency, renal 
failure, thromboembolic events, admission to intensive care 
unit and maternal death. 

The data were entered in an Excel spreadsheet (Microsoft 
Corporation, USA) and statistical analysis was performed 
with Statsdirect (Statsdirect, UK). The results are presented 
as the mean, standard deviation and relative frequencies. 
Stepwise regression analysis was used to investigate 
significant predictors of maternal postpartum complica- 
tions. Multivariate analysis included maternal age, ethnic 
group, parity, previous cesarean delivery, high-risk preg- 
nancy as defined in the present study, chorionicity, 
gestational age, mode of delivery and whether cesarean 
was performed during labor. Relative risks were calculated 
for categorical variables found to be significant in the 
stepwise regression analysis. The significance level for entry 



into the multivariate model was <0.2. For the remaining 
statistical tests, the significance level was set at 5%. 

■ ETHICS 

The study was approved by the Hospital Ethics 
Committee (CAPPESQ 0849/08). Due to the retrospective 
nature of the study, informed consent was not required. 

■ RESULTS 

A total of 880 twin deliveries occurred during the study 
period. Pregnancies involving combined delivery (n = 8; 
0.9%), conjoined twins (n = 14; 1.6%), and those for which 
hospital records could not be retrieved (10 vaginal and 31 
cesarean deliveries; 4.7%) were excluded. The final data 
analysis was based on 817 deliveries: 131 (16.1%) VD, 251 
(30.7%) ELC and 435 (53.2%) EMC (Figure 1). The maternal 
demographics and pregnancy information are summarized 
in Table 1. 

Overall, there were 90 maternal postpartum complica- 
tions in 56/817 (6.9%) pregnancies. The occurrence of at 
least one maternal complication was significantly associated 
with high-risk pregnancy (r = 0.16, /?<0.001), gestational age 
at birth (r = -0.09, p = 0.01), and mode of delivery (r = 0.05, 
p = 0.13) (Table 2). 

In high-risk pregnancies, 23/143 (16.1%) women presented 
at least one postpartum complication, whereas only 33/ 674 
(4.9%) in the remaining group experienced complications. 
Table 3 summarizes maternal postpartum complications 
according to the mode of delivery. A comparison between 
subgroups demonstrated that the frequency of at least one 
complication was significantly greater in EMC compared to 
ELC (RR = 2.34, 95% CI = 1.21-4.57); similarly, the occurrence 
of any infectious complication was significantly greater in 
EMC compared to ELC (EMC = 3.7% (16/434) versus 
ELC = 0.8% (2/252); RR = 4.65, 95% CI = 1.21-18.1). 

■ DISCUSSION 

The present study demonstrates that maternal postpar- 
tum complications occur in approximately 7% of twin 
deliveries. Our data also show that these complications are 
associated with pregnancies with concomitant clinical or 
obstetrical complications, earlier gestational age at delivery 
and emergency cesarean deliveries. 

In a multicenter Finnish prospective study involving 2496 
deliveries, Pallasmaa et al. showed that the odds ratio for 
maternal cesarean complications was 1.8 times higher in 
emergency deliveries compared to elective deliveries and 
delivery earlier than 37 weeks was also found to be a 
marginally significant independent risk factor. However, 
the incidence of complications in that study was 29%. The 
difference between this result and our findings may be due 
to the possible loss of information in retrospective studies 
(12). 

Previous studies have revealed an increased risk of 
maternal postpartum complications, such as hemorrhage 
and endometritis, in twin pregnancies compared to single- 
ton pregnancies (13,14). In our study, women undergoing 
emergency cesarean deliveries were more likely to present 
infectious complications of any type (clinical, surgical 
wound and endometritis). One randomized trial including 
60 vertex /non- vertex twin pregnancies demonstrated that 
maternal febrile morbidity was significantly greater in the 



448 



CLINICS 2014;69(7):447-451 



Maternal complications after twin delivery 
Stach SL et al. 



Twin deliveries, 1993-2008 
n=880 



Vaginal deliveries 
n=131 (14.9%) 



Conjoined twins, n=14 (1.6%) 



Combined deliveries, n=8 (0.9%) 



Missing data, n=41 (4.7%) 

Vaginal deliveries, n=10 
Cesarean deliveries, n=31 



Elective cesarean 
deliveries 

n=251 (28.5%) 



Emergency cesarean 
deliveries 

n=435 (49.4%) 



Figure 1 - Historical cohort of twin pregnancies delivered at the Hospital das Clmicas, Sao Paulo University Medical School, Brazil 
between 1993 and 2008. 



cesarean group compared to the vaginal group (41% versus 
11%, p<0.05). Moreover, the hospital stay was also longer in 
the cesarean group (9). In a retrospective cohort of twin 
deliveries, Alexander et al. showed that postpartum 
infectious complications, such as endometritis and wound 



infection, were significantly more common after cesarean 
delivery compared to vaginal delivery (18% V6TSUS 6%, 
p<0.001) (15). 

Although the mode of delivery was a significant 
determinant of maternal morbidity in the present study, 



Table 1 - Maternal characteristics and pregnancy information for twin pregnancies according to mode of delivery. 



All 



817 



Vaginal delivery 
(VD) 

131 



Elective cesarean 
section (ELC) 

251 



Emergency 
cesarean section 
(EMC) 

435 



P* 



Maternal age, years 28.5 + 6.4 28.4 + 6.9 29.3 + 6.4 28.0 + 6.3 

White (%) 426 (52.1) 75 (57.3) 115 (45.8) 236 (54.3) 

Nulliparous (%) 314 (38.4) 46 (35.1) 96 (38.2) 172 (39.5) 

Previous cesarean (%) 215 (26.3) 7 (5.3) 84 (33.5) 124 (28.5) 

Dichorionic pregnancy (%) 549 (67.2) 81 (61.8) 173 (68.9) 295 (67.8) 

Maternal disease (%) 232 (28.4) 33 (25.2) 77 (30.7) 122 (28.0) 

High-risk pregnancy (%) a 143 (17.5) 13 (9.9) 47 (18.7) 83 (19.1) 

Time to hospital discharge, days 3.1 +2.5 2.7 + 1.6 2.9 + 1.7 3.4 + 3.1 

Hospital readmission (%) 11 (1.3) 1 (0.8) 1 (0.4) 9 (2.1) 

Gestational age at delivery, weeks 35.6 + 2.8 35.1 +3.3 36.7 + 2.3 35.1 +2.8 

Birth weight, grams 2214 + 593 2154 + 571 2359 + 567 2148 + 600 

Twin 1 2239 + 579 2172 + 563 2397 + 549 2168 + 585 

Twin 2 2188 + 605 2136 + 580 2320 + 583 2127 + 614 

The results are presented as the mean + standard deviation or as absolute and relative frequencies. *: Kruskal-Wallis or chi-square test; a : pregnancies 
complicated by maternal anemia requiring blood transfusion, thrombocytopenia, cardiomyopathy, pulmonary edema, liver disease, pancreatitis, renal 
failure, thromboembolic disease, severe preeclampsia, placenta previa, placental abruption, chorioamnionitis, or sepsis. 



0.03 ELOEMC 
0.05 
0.66 

<0.001 VD<ELC; VD<EMC 
0.35 
0.51 
0.05 

<0.001 EMOVD; EMOELC 
0.15 

<0.001 ELOVD; ELOEMC 
<0.001 ELOVD; ELOEMC 
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Table 2 - Significant predictors of maternal postpartum 
complications in twin deliveries. High-risk pregnancy 
(0 = no, 1 = yes), gestational age at birth in weeks, mode 
of delivery (1 = vaginal, 2 = elective cesarean section, 
3 = emergency cesarean section). The significance level 
was set at 0.20. OR: odds ratio, CI: confidence interval. 





Coefficient 


P 


OR (95% CI) 


Constant 


0.286 


0.01 




High-risk pregnancy 


0.104 


<0.001 


2.11 (1.21-3.68) 


Gestational age at birth 


0.008 


0.01 


0.89 (0.81-0.97) 


Mode of delivery 


0.018 


0.13 


1.42 (0.95-2.12) 


multiple regression 


analysis 


showed 


that pregnancies 



considered as high-risk due to concomitant clinical or 
obstetrical complications presented the strongest association 
with maternal postpartum complications. In fact, in a 
retrospective population-based cohort study, Lydon- 
Rochelle et al. showed that maternal mortality was not 
related to the mode of delivery itself. Rather, emergency 
cesarean deliveries likely represent a marker of preexisting 
serious morbidity, which itself increases the risk of maternal 
death (16). 

In Brazil, the most recent official figures report that 
cesarean deliveries account for approximately half of the 
births in the country (17). Although learning to perform 
vaginal deliveries is a fundamental part of our residency 
training program, our results show that even in our teaching 
facility, where all deliveries are supervised by senior staff, 
the rates of cesarean deliveries in twin pregnancies are 
exceedingly high (91% in the high-risk group and 82% in the 
remaining population). These high rates may be partially 
related to the fact that twin pregnancies that undergo 
therapeutic delivery in our clinic are all scheduled for 
elective cesarean section. In fact, it is important to highlight 
that the conclusions of the present study are intimately 
related to our setting (a tertiary referral teaching center) and 
should not be unduly generalized. 

A retrospective population survey in Scotland showed 
that 41% of twin pregnancies were delivered by cesarean 
during the study period (18). However, a high rate of 
cesarean delivery of twins (82%) was also reported in a 
public hospital in Hong Kong (19). This finding was 
attributed to maternal choice, despite the lack of evidence 
for a protective effect on neonatal outcome. In our unit, the 



mode of delivery is not influenced by maternal request. We 
believe that our high cesarean rates can be partially 
explained by our policy not to deliver twins vaginally in 
women with previous cesarean delivery. In addition, the 
referral of high-risk pregnancies to our unit results in a high 
prevalence of women with preexisting medical conditions, 
introducing a population selection bias. 

Moreover, this historical series could be biased by 
differences in terms of management of labor and delivery 
of twin pregnancies amongst attending physicians, changes 
in scientific knowledge about this topic over time, and the 
fact that clinical records were not retrieved in almost 5% of 
the cases. Additionally, it is worth highlighting that the 
proportion of women with a previous cesarean delivery was 
significantly smaller in the vaginal delivery group. 
Although the mean maternal age was higher in the elective 
cesarean group, the difference in means was less than 1.5 
years. 

Although combined deliveries have been excluded from 
the analysis, our data show that this occurs in approxi- 
mately 5% of the cases in which a vaginal delivery is 
attempted. Maternal complications were observed in almost 
half of these cases (3/8; results not presented). The inclusion 
of these cases would certainly have worsened maternal 
outcome in the vaginal delivery group. However, because 
vaginal deliveries are underrepresented in our population, 
the present study lacks the power to demonstrate differ- 
ences in maternal morbidity between vaginal and cesarean 
births or to establish risks for specific and rare complica- 
tions. 

Sample size limitations are also evident in previous 
publications. Simoes et al. compared data from 299 elective 
and 80 emergency cesarean deliveries (10) and Haest et al. 
included 29 women undergoing elective cesarean deliveries, 
26 urgent cesarean deliveries and 109 vaginal births (11). 
Both publications failed to demonstrate clear advantages of 
planned elective abdominal delivery in twin pregnancies. 
Nevertheless, our data show that the circumstances that 
lead to an emergency C-section contribute significantly to 
maternal postpartum morbidity. 

A significant inverse correlation was also observed between 
gestational age at delivery and maternal complications. It 
might be postulated that this reflects the association between 
early deliveries and underlying critical maternal conditions. 
Furthermore, fetal extraction can be difficult if the lower 
segment of the uterus is small and poorly developed, and it 



Table 3 - Maternal postpartum complications in twin pregnancies according to mode of delivery. 







Vaginal delivery 


Elective cesarean 


Emergency cesarean 




All (n = 817) 


(n = 131) 


(n = 251) 


(n = 435) 


At least one complication 


56 (6.9) 


7 (5.3) 


10 (4.0) 


39 (9.0) 


Hemorrhage requiring blood transfusion 


24 (2.9) 


2(1.5) 


6 (2.4) 


16(3.7) 


Infectious complication 


20 (2.4) 


2(1.5) 


2 (0.8) 


16(3.7) 


Endometritis 


11 (1.3) 




2 (0.8) 


9 (2.1) 


Surgical wound infection 


8 (1.0) 


1 (0.8) 




7(1.6) 


Clinical infection 


4 (0.5) 


1 (0.8) 




3 (0.7) 


Need for reoperation 


13 (1.6) 


2(1.5) 


1 (0.4) 


10 (2.3) 


Admission to intensive care unit 


9 (1.1) 




3(1.2) 


6(1.4) 


Surgical injury 


6 (0.7) 


2(1.5) 


1 (0.4) 


3 (0.7) 


Clinical complication 


6 (0.7) 






6(1.4) 


Non-elective hysterectomy 


4 (0.5) 




1 (0.4) 


3 (0.7) 


Thromboembolic event 


4 (0.5) 






4 (0.9) 


Maternal death 


1 (0.1) 






1 (0.2) 



Values in parenthesis are expressed as percentages. 
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often requires additional intrapartum maneuvers, conse- 
quently increasing maternal morbidity (20). 

The results from a recent randomized trial including twin 
pregnancies delivering between 32 weeks 0 days and 38 
weeks 6 days of gestation, with the first twin in the cephalic 
presentation, did not show significant differences in the risk 
of perinatal death or serious neonatal morbidity between 
planned cesarean and vaginal deliveries. Moreover, there 
were also no differences in maternal death or serious 
morbidity. However, more than 40% of women in the 
planned vaginal delivery group had a cesarean delivery (21). 

Therefore, in daily clinical practice, decisions regarding 
the mode of delivery of a twin pregnancy rely on several 
factors including gestational age, fetal presentation, under- 
lying severe maternal and fetal complications, past obstetric 
history, parental wishes and beliefs, and the obstetrician's 
skill, confidence, and ability to deliver a non-vertex second 
twin. 
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